Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.066; wR factor = 0.164; data-to-parameter ratio = 11.9.
In the title compound, C 20 H 13 N 3 S, the partially saturated ring adopts a twisted half-boat conformation with the methylene C atom closest to the aminobenzene ring lying 0.690 (6) Å out of the plane defined by the five remaining atoms. The dihydrophenanthrene residue has a folded conformation [dihedral angle between the outer benzene rings = 26. 27 (18) ]. The thiophen-2-yl ring forms a dihedral angle of 63.76 (19) with the benzene ring to which it is attached. In the crystal, inversion dimers linked by pairs of N-HÁ Á ÁN hydrogen bonds generate R 2 2 (12) loops. The dimers are linked into layers in the bc plane by weak C-HÁ Á Á interactions. The thiophen-2-yl ring is disordered over two essentially coplanar but opposite orientations in a 0.918 (4):0.082 (4) ratio.
Related literature
For background to the biological activity of related dicarbonitrile compounds, see: Aly et al. (1991) ; Rostom et al. (2011) . For related structures, see: Asiri et al. (2011a,b Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C4-C9 ring. Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
In (I), Fig In the crystal packing, centrosymmetric aggregates are formed via N-H···N hydrogen bonds leading to 12-membered {···HNC 3 N} 2 synthons, Table 1 . These are linked into layers in the bc plane by C-H···π interactions, Fig. 2 and Table 1 .
These stack along the a axis with no specific interactions between them.
Experimental
A mixture of thiophene-2-cabaldehyde (1.1 g, 10 mmol), 1-tetralone (1.46 g, 10 mmol), malononitrile (0.66 g, 10 mmol) and ammonium acetate (6.2 g, 80 mmol) in absolute ethanol (50 ml) was refluxed for 6 h. The reaction mixture was allowed to cool, and the formed precipitate was filtered, washed with water, dried and recrystallized from ethanol as orange prisms. Yield: 69%. M.pt: 451-453 K.
Refinement
Carbon-bound H-atoms were placed in calculated positions [C-H = 0.95 to 0.99 Å, U iso (H) = 1.2U eq (C)] and were included in the refinement in the riding model approximation.
The amino H-atoms were located in a difference Fourier map, and were refined with a distance restraint of N-H = 0.88±0.01 Å; U iso were refined.
The thienyl ring is disordered over two positions in a 0.918 (4): 0.082 (4) ratio. The S-C distances were restrained to 1.71±0.01 Å, the formal C-C single-bond distances to 1.42±0.01 Å and the formal C═C double-bond distances to 1.42±0.01 Å. Additionally, the 1,3-related distances were restrained to within 0.01 Å of each other. Because pairs of atoms are close to each other, the U aniso of the C18′ atom were equated to those of the S1 atom (as well as the C19′/C20, C20′/C19′ and C18′/S1 pairs). The anisotropic displacement parameters were tightly restrained to be nearly isotropic. 
Computing details
Data collection: CrysAlis PRO (Agilent, 2011) ; cell refinement: CrysAlis PRO (Agilent, 2011) ; data reduction: CrysAlis PRO (Agilent, 2011) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Figure 1
The molecular structure of (I) showing displacement ellipsoids at the 50% probability level. Geometric parameters (Å, º) S1-C17 1.723 (4) C7-C8 1.395 (5) S1-C20 1.727 (5) C7-H7 0.9500 S1′-C17 1.695 (9) C8-C9 1.408 (5) S1′-C20′ 1.713 (10) C8-H8 0.9500 N1-C15 1.150 (5) C9-C10 1.486 (5) N2-C12 1.351 (5) C10-C11 1.400 (5) N2-H1 0.882 (10) C11-C12 1.422 (5) N2-H2 0.880 (10) C11-C15 1.462 (5) N3-C16 1.146 (5) C12-C13 1.407 (5) C1-C14 1.369 (5) C13-C16 1.437 (5) C1-C10 1.410 (5) C13-C14 1.439 (5) C1-C2 1.513 (5) C14-C17 1.481 (5) C2-C3 1.534 (5) C17-C18 1.329 (6) C2-H2A 0.9900 C17-C18′ 1.367 (9) C2-H2B 0.9900 C18-C19 1.445 (6) C3-C4 1.531 (6) C18-H18 0.9500 C3-H3A 0.9900 C18′-C19′ 1.427 (9) C3-H3B 0.9900 C18′-H18′ 0.9500 C4-C5 1.364 (6) C19-C20 1.354 (6) C4-C9 1.408 (5) C19-H19 0.9500 C5-C6 1.390 (6) C19′-C20′ 1.360 (9) C5-H5 0.9500 C19′-H19′ 0.9500 C6-C7 1.367 (6) C20-H20 0.9500 C6-H6 0.9500 C20′-H20′ 0.9500
